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hjq\q1kuy:i s ^!y:^ov&Z\^-y:v&Z\^mE?`uL?a voikL2y:^LL\WaL
q2hj?^or
&o2jj!Y.Z\^y:^ s f\vo^ sG kuy s ^-y^owui^om s ^ s hjge]*hjm.  ¡ gli^-y¢Z2hjrz1^o^om£dlmGi3y:k s f\vo^ s
Gt6¤z¥j¦2§E§©¨¥«ª­¬W®°¯©±²h«rphE]_^-hjm\rik!yS^ s f\vo^iZ\^vokLrizk«³XiZ\^^owui^om s ^ s´ hjge]*h«mµ  ²¡ gli^-y©¶
|·iz^orr^omGidehjglglt*vokLm\rdlrirzdlm£q2ySkI{^ovoidlm\iZ\^ s tum2hL]_d¸vkj³ iZ\^]k s ^og2kLmGikEhglkj¹ s de]^om\rdlkLm2h«g
rf\\rq2hjvo^EkL\i&hjdlm\^ s»º d­hh«m^-]q\dey:dlv-hjg7kGy:iZ\kLLk?m2hjg1³¼f\m\voidlkLm\r*½   h«m2hjglturdlr-¶¾kj¹.^ º ^-yo¿
iZ\^v&Z\kLdlvo^kj³EiZ\^ s de]^om\rdlkLmÀkj³EiZ\^6y:^ s f\vo^ s ri3hji^nrq2hjvo^ÁJkuyiZ\^»mGf2]
2^-ykj³!z½Gr
ikÁ1^6y:^oi3hjdlm\^ s2  y:^-]*hjdlm\r»h s ^og¸dlv-hji^6Âuf\^oridlkLmN¶$|m s ^o^ s ¿Ã¤z¥j¦2§P§o¨*¥jªe¬Ä®°¯±Z2h º ^»2^o^om
rf2ySq2y:dlr^ s utPiZ\^³·h«voi!iZ2hjid¸m\v-yS^-hjrdlm\6iZ\^Ãmuf2]
1^-yEk«³Å½Gr s ku^orm\kLid­]_q2y:k º ^L¿hjm s
^ º ^omÁrku]^oide]^or
¹pkGy:r^omN¿iZ\^Ãq2^-yÆ³kuy]*h«m\vo^£kj³iZ\^´. Ä¡ g¸i^-yo¶6Ç^rf\rq1^ovoiiZ2hjidli
dlr s f\^»ik6iZ\^kLq\ide]*hjgv&Z2hLyh«voi^-ykj³iZ\^z½hjm2hjgltGrdlr*¹Z\dlv&ZÈdlr£k?q\ide]*hjg.dlmÉhÊide]^ 
]^-h«mµr^om\r^*kLm\gltL¶£|·m6iZ\dlrEy:^orq1^ovoi-¿N¹.^ s ^ º ^oglkLqËhÃrd­]_q\g¸^^&Ì£vodl^omuih s hjq\id º ^rv&Z\^-]^ik
if\m\^L¿\hjvovokGy s dlm\Eik
iZ\^Í]_k s ^og ]k s ^L¿?iZ\^ s d­]_^om\rdlkLmkj³NiZ\^y:^ s f\vo^ s ri3hji^.rq2hjvo^L¿G¹Z\dlv&Z
¹.kLf\g s 2^ º hLy:dehj\gl^ÃdlmÁide]^L¶µ|·mVh ¡ y:rihjq\q\gld¸v-h«idlkLmN¿i:¹dlmË^owGq2^-ySd­]_^omuirhLy:^*vok?m s f\voi^ s
dlmµhÃy:^-hjgldlridlvr^oiidlm\*kj³iZ\^Ex1Î$]k s ^og dlm»iZ\^Ei3y:k?q\d¸v-h«gq2h«vod ¡ vL¶.Y.Z\^kL\r^-y º hjid¸k?m\rhLy:^
hjrrf2]^ s ikn2^*rtumGiZ\^oidlv£hjglide]^oi^-y s hji3hÃr&hL]q\gl^ s h«vovokuy s dlm\ik»iZ\^£YNk?q2^ow\ÏLxkLr^od s kLm
]dlrrd¸k?m»³^-hjif2yS^or-¶pf2yh s hjq\id º ^rv3Z\^-]_^EdlrrZ\kI¹mik*de]q2y:k º ^iZ\^
q2^-yÆ³kuy]hjm\vo^kj³iZ\^
. Ð¡ gli^-yW^orq2^ovodehjglglt s f2y:dlm\*iZ\^E]k s ^og f\m\ri&hj\gl^Eq2^-ySd¸k s r-¶
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Á ^ ¡ gli3y:^ s ^  hjge]*hjmoi^om s f s kuy s y:^Ey s f\dli.   hoid¸mGi3y:k s f\dliq2hLy
¤z¥j¦2§*§©¨p¥jªe¬.® ¯o±voku]*]^f\m\^rkLglf\idlkLmq1kLf2y.y s f\dey:^gl^Evok\i s f ¡ gli3y:^ s ^  hjge]*h«moi^om s f
   ¶7|·gvokLm\rdlri^£^orr^omuidl^oglgl^-]^omGinq2y:kI{^oi^-ygeh s tGm2hL]dlÂuf\^ s fÈ]k s [ogl^rf2y
f\mËrk?f\r 
^orq2h«vo^ s ^ s de]^om\rdlkLmÐ³·h«d¸\gl^6k?\i^omufPq2hLy:idey s f\m\^Ëh«m2hjgltur^^-]q\dey:dlÂGf\^ËkGy:iZ\kLLk?m2hjgl^
½   ¶ .^oq2^om s h«mui-¿Ggl^v&Z\kLdlw s ^geh s d­]_^om\rdlkLm s ^g  ^orq2hjvo^ s oi&hjiy s f\dli!JkLfÃgl^Em\ku]
2y:^
s ^z½Gry:^oi^om\dey   y:^ori^ikLf-{kLf2y:rf\m\^ÃÂGf\^oridlkLm s ^og¸dlv-hji^L¶µ¢m6^!^oi-¿Å¤¢¥«¦2§»§o¨¥jªe¬ ®°¯©±
kLmGi"oirf2y:q2y:dlr s ^!yS^-]*hLy:ÂGf\^-yÂGf\^Egl^³~hjdli s h«f\u]^omGi^-ygl^Em\kG]E2yS^ s ^z½Grm  hL]ogldlkuy:^
q2hjr¿ º kLdey]#-]^ s oi-ySd¸kGy:^q2hLyÆ³kLdlr-¿?g­hÅq2^-yÆ³kuy]hjm\vo^ s f ¡ gli3y:^.  ¶%$kLf\rrkLf\q'&okLm\m\kLm\r
ÂGf  ^oglgl^µ^ori s f\^hjfÁv-y:dli[-y:^ s kLq\ide]*hjgldli s ^g  hjm2hjgltGr^µ½ÂGf\d^orikLq\ide]*hjgl^f\m\dlÂuf\^ 
]^omGihjfr^om\r s f\m\^!]_kIt?^om\m\^i^-]_q2kuy:^oglgl^L¶Îvo^oi(ouhLy s ¿Gm\kLf\r s  º ^oglkLq\q2kLm\rf\m»rv&Z)-]*h
h s h«q\i3hjid ³rde]q\gl^!^oi^&Ì£v-hjvo^
q2kLf2yyoLgl^-yo¿1r^oglkLmng¸^*yo?d­]_^ s f6]k s [og¸^L¿1geh s de]^om\rdlkLm s ^
g  ^orq2h«vo^ s oi&hji!y s f\dli-¿ÂGf\dzq1^of\i*#oi&y:^ º h?y:dehj\gl^ s hjm\rEgl^i^-]q\r¶»mPq2y:^-]dl[-y:^£h«q\q\g¸dlv-h 
idlkLmN¿ s ^or*^owuq'-y:dl^om\vo^or{f2]^oglg¸^orkLmuioiÃvokLm s f\dli^or s h«m\r!f\m\^vok?m ¡ Lf2yhjidlkLmPy-hjgldlr^ s f
]k s [ogl^Íx1Î s hjm\rg  kGv+-hjm*i3ySkLq\dlv-hjg\q2hjvod ¡ Âuf\^L¶, ^orkL\r^-y º hjidlkLm\rkLmGi,oirf\q\q2kLro^or.hjglid 
]oi&y:dlÂuf\^orr^og¸k?m»gl^ori&yhjvo^or s f»r3h«i^oglg¸dli^YNk?q2^ow\ÏLxkLr^od s kLmN¶,$kLi3y:^rZ)-]*h*h s hjq\i3hjid ³7r  ^ori
]k?mui3y-pv-h«q2hj\gl^ s h?]ogld¸kGy:^-ygeh
q2^-yÆ³~y:ku]hjm\vo^ s f ¡ gli3y:^p  ¿Gq2hLy:idlvof\gldl[-y:^-]^omGi s f2yhjmGi
gl^orq -y:dlk s ^ordlm\ri3hj\gl^or s f»]k s [ogl^L¶
.Ð×2-&Õ/0
Ù Îrrde]dlg­h«idlkLm s ^ s kLm\m)o^or-¶21Ók s [ogl^6x1Î!¶.½Ndlgli3y:^ s ^  hjge]*hjmN¶ ½Ndlgli3y:^
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Y.Z\^ÃLkuh«gkj³ s hji3hhjrrd­]_d¸gehjid¸k?mËdlrik»vok?m\ri3y:f\voi^orid­]hji^*kj³iZ\^ri3hji^kj³h s tGm2hL]dlv-hjg
rtGri^-]#Gt6voku]
\dlm\dlm\µ1kLiZPiZ\^Ãd¸mG³kuy]hjidlkLm³~y:ku]#h»mGf2]^-y:dlv-hjg.]k s ^ogWh«m s ³~y:ku] iZ\^
kL\r^-y º hjid¸k?m\r-¶EY.Z\dlrq2y:kL\gl^-]Z2hjr1^o^om ¡ y:ririf s tdlm6iZ\^!vok?mui^owGikj³p]^oi^okuySkLglkLLtÃ\f\i
Z2h º ^y:^ovo^omuig¸thjii3yhjvoi^ s ]Ef\v&Zµh«ii^omGidlkLm»dlmkuvo^-h«m\kLuyhjq\ZGtL¿\iZ2h«m"Lrik*r^ º ^-yhjgNr3h«i^oglg¸dli^
kL\r^-y º hjid¸k?mE]dlrrdlkLm\r¹Z\dlv&ZEq2y:k º d s ^ s h.gehLy:L^muf2]
1^-y kj³]^-hjrf2y:^-]^omGir-¿ohjm s h«g¸rkikiZ\^
vokLmGidlmGf\kLf\rzq2y:k?uy:^orrdlm£voku]_q\f\idlm\Eq2kj¹.^-yo¶Y.Z\^hjrrd­]_d¸gehjid¸k?m£]^oiZ\k s rv-hjm*1^vogehjrrd ¡ ^ s
dlmÁi:¹.kq2y:dlm\vod¸q2h«gpv-h«i^oLkuy:dl^or$#&%=§'\§o¦\¨¥jª(*§©¨*)+$,%2hjr^ s kLmPiZ\^£ri3hjidlridlv-hjg^oride]*hjidlkLm
iZ\^okGy:tµhjm s I¥¼¥«¨-j¦2¥«ª(*§o¨*)+,,%2h«r^ s kLm6iZ\^*k?q\ide]*hjgvokLmGi3y:kLgiZ\^okuyStVJr^o^/.0)1Jªz¥j¦
2µ¥j¦2¥«ª3«¨¨~§4657988jª
®e-©±7³kuyhÃy:^ º dl^o¹   ¶YWZ\^Eq2y:^or^omGi¹.kuy"vokLm\vo^-y:m\riZ\^ s ku]*hjdlm»k«³zri3h 
idlrid¸v-h«g7]^oiZ\k s r-¿Gdlmq2hLy:idlvof\gehLy.iZ\^¹.^oglg:"Lm\kj¹m;!¥jª
*¥j¦<zªl¨~§3¶
Y.Z\^  hjge]*hjm ¡ g¸i^-yq2y:k º d s ^or*iZ\^»2^ori*gld¸m\^-h?yÃf\mu\dehjr^ s ^oride]*hji^L¿dlmÈiZ\^nr^om\r^»k«³
gl^-hjri  rÂuf2h?y:^or-¿ kj³.iZ\^kuvo^-hjmri&hji^f\rdlm\»hjglgzkL\r^-y º hjid¸k?m\rÍh º h«d¸gehj\gl^*f\q ikiZ\^*hjm2hjgltGrdlr
ide]^*®ú-©±ã¶|idlr^-hjrt*ikde]q\gl^-]^omui\f\idlirhjq\q\gldlv-hjidlkLmdlmGik£y:^-hjgldlridlvkGvo^-hjm»]k s ^oglr^om 
vokLf\mGi^-y:riã¹.k£]h-{kuy s d°ÌÃvof\g¸id¸^or,#E¦j¦=4:ª>J¦2§&¥J¨	Ehjm s ?7@u¨~¥j¨j¦2¥jªA,%3¨¶YWZ\^ ¡ y:riv-hjm
1^q2hLySidehjglg¸tÃy:^orkLg º ^ s Gt*gld¸m\^-h?y:d
Bod¸m\iZ\^]k s ^og hLy:kLf\m s iZ\^ri3h«i^.^oride]*hji^L¿j¹Z\d¸v&ZÃg¸^-h s r
ikniZ\^*rkv-h«g¸gl^ s ^owui^om s ^ sV hjge]*h«m ·  ¡ gli^-y®eo`©±ã¶Y.Z\^*r^ovokLm s d¸r s f\^*ikiZ\^*ZGf\L^
s de]^om\rdlkLmÁk«³iZ\^]k s ^ogri3hji^L¶µbG^ º ^-yhjg º hLy:dehjmGirEkj³iZ\^´ Ù¡ gli^-y©¿¹Z\dlv3ZÁ^orr^omuid­h«g¸glt
vokLm\rd¸ri*dlmÁq2y:kI{^ovoidlm\»iZ\^rturi^-]'ri3h«i^ º dehhjmÁkuy s ^-y  yS^ s f\voidlkLm6kLq1^-yhjikuyÅkLmGikµhnglkj¹
s de]^om\rdlkLm2h«gzrf\  rq2h«vo^L¿NZ2h º ^2^o^om6q2ySkLq2kLr^ s ik»y:^ s f\vo^*iZ\^ s de]^om\rd¸k?m6kj³iZ\^rtGri^-]
®° ¿DC\¿u¿G¿.-©±ã¶Î q2ySku]dlrdlm\µhjq\q2ySkuhjv&Z6Z2hjrE1^o^omÁq2y:kLq1kLr^ s GtÀ¤¢¥«¦2§»§o¨¥jªe¬P®°¯©±¹Z\k
y:^ s f\vo^ s iZ\^.ri&hji^rq2hjvo^.ikhr3]*hjglgGr^oi7k«³22hjrdlr³¼f\m\void¸k?mN¿jf\rdlm\EhjmE^-]q\dey:dlv-hjg\kGy:iZ\kLLk?m2hjg
³f\m\voidlkLmV·z½   hjm2hjgltGrdlr-¶zÇ^rZ2hjglg7yS^&³¼^-y.ik!iZ\d¸r ¡ gli^-yhjriZ\^Ey:^ s f\vo^ sG kGy s ^-y.^owGi^om s ^ s
 hjge]*h«mË.  ¢¡ gli^-yo¶
|m»iZ\^Ep  ¡ gli^-yo¿ iZ\^ s de]^om\rdlkLmnkj³iZ\^Ey:^ s f\vo^ s ri3hji^rq2hjvo^JkuyiZ\^EmGf2]
2^-y.k«³
½Grik£1^!y:^oi&hjdlm\^ s2  ¹hjrv&Z\kLr^omhjvovokuy s dlm\*ik£iZ\^ º hLySd­h«\d¸gldli:t»^owGq\gehjdlm\^ s GtiZ\^ ¡ y:ri
½Gr£Jkuy.dlm\^-y:ideh   hjm s hjglrkÃikE"j^o^oqniZ\^vokLrik«³ziZ\^ ¡ gli^-yy:^-hjrk?m2hj\gl^L¶*¤z¥j¦2§Ã§o¨¥jªe¬
®°¯©±
^owGq2^ovoi^ s iZ2hjiziZ\^Z\dlLZ\^-y.iZ\^mGf2]E1^-ykj³y:^oi3h«d¸m\^ s z½ iZ\^]kuy:^q2^-yÆ³kuy]*h«m\vo^iZ\^ ¡ g 
i^-y¢¹.kLf\g s 1^L¿Grdlm\vo^iZ\^y:^ s f\vo^ s ri3hji^.rq2h«vo^L^om\^-yhji^ s GtEiZ\^z½Gr2^oii^-yy:^oq2y:^or^omGir-¿
dlmPrku]^r^om\r^L¿²iZ\^ º hLy:dehj\dlgld¸i:tkj³iZ\^*]k s ^og¶´¾kj¹.^ º ^-yo¿1iZ\^odeymuf2]^-ySd¸v-h«g^owuq1^-y:de]^omuir
y:^ º ^-hjglrÍhrf2y:q2y:dlrdlm\Ã³^-hjif2y:^#dlm\v-y:^-hjrdlm\iZ\^
muf2]
1^-ykj³p½Gr s ku^orm\k?ide]q2y:k º ^L¿1hjm s
^ º ^omrku]^oide]^or.¹.kuy:r^omN¿GiZ\^q2^-yã³¼kuy]*hjm\vo^kj³7iZ\^ ¡ gli^-yo¶
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h*yS^ º dl^o¹   ¶
ÇÈdliZ6iZ\^
r3hL]^*hjde]dlm º dl^o¹E¿.¤z¥j¦2§§©¨¥jªe¬Ã®°¯©±zZ2h º ^!h s kLq\i^ s h s d !^-y:^omGiEhjq\q2y:kGhjv3Z:#
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q2y:kI{^ovoi^ s kLmGik
iZ\^rf\\rq2hjvo^L^om\^-yhji^ s Gt 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q2^-yÆ³kuy]*h«m\vo^kj³zkLf2yh s hjq\id º ^
if\m\dlm\£rv&Z\^-]^ s ^orv-y:dl2^ s dlmiZ\^hj2k º ^
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Y.Z\^x1Î$]k s ^og.x1Î³kuyv+-hjmx1ÎÍyh«g¸g ogldlr   dlrÍh_q2y:de]dlid º ^E^oÂGf2hjidlkLmnkuvo^-hjm?^om\^-yhjg
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iZ\^*y:dlLd s gld s hjrrf2]_q\idlkLm6hjm s rku]^
ZGtuq1kLiZ\^ordlrz]*h s ^³~y:ku]Ðrv-hjgl^.vokLm\rd s ^-yhjidlkLm\r¶7Y.Z\^.rtGri^-]À^oÂGf2hjidlkLm\rdlr¹ySd¸ii^omEdlm*vof2y º d 
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^-y&BokLm\^or£h?y:^£dlm\voglf s ^ s 2^oi:¹.^o^omB3 5 hjm s << 5 dlmÈiZ\^m\kGy:iZÁhjm s
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º hLy:dehj\gl^or»iZ2ySkLf\LZ hPr^oikj³Eq2hLy:idehjg s d !^-y:^omGidehjg^oÂGf2hjidlkLm\r-¶ 1kGy:^q2y:^ovodlr^ogltL¿   dlr»h
s dehjLm\k?ridlv º h?y:dehj\gl^p¹Z\d¸v&Z*v-hjm2^voku]_q\f\i^ s iZ2ySkLf\LZiZ\^.rtGri^-]Ðkj³^oÂGf2hjidlkLm\r 0B¦2¥? ?
§©¨p¥jªe¬®°L©±  
D7=#  D'=/   $ F.1=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 .?> j`  
¹Z\^-yS^  s ^om\k?i^orEiZ\^Z\kGy:d
BokLmui&hjguyh s dl^omGi-¿= dlr*iZ\^ÃkGvo^-hjm s ^oq\iZN¿!,d¸riZ\^ Wkuy:dlkLgldlr
³~hjvoikuy©¿"dlriZ\^ º ^-y:idlv-hjg f\m\dli º ^ovoikuyo¿6dlriZ\^Z\kuy:d
BokLmGi3hjg º ^ovoikuy º ^oglkuvodli:t ¡ ^og s ¿  Ãd¸riZ\^
s ^om\rdli:tL¿ >*dlriZ\^E.k?rrGt*muf2]
1^-yhjm s  dlrÍh
i^-y] s ^orv-ySd¸\dlm\ÃiZ\^m\kLm\gldlm\^-hLyh s\º ^ovoidlkLm
hjm ss dlrrd¸q2h«idlkLm^!^ovoir¶zY.Z\^i^-y]# dlryhjiZ\^-yvoku]q\gl^owÃ\f\idlrhjglrkm\^o^ s ^ s ³kuyrkLg º dlm\
iZ\^
rtGri^-]Ù^oÂGf2hjidlkLm\rvok?m\vo^-y:m\dlm\   ¶|mn³·h«voiiZ\^mGf2]^-y:dlv-hjgNvok s ^
³¼kuyWd¸mGi^ouyhjidlm\iZ\^
x1ÎÈ]k s ^og h«g¸rkvoku]_q\f\i^or-¿-hjrh.Gtq2y:k s f\voi-¿-iZ\^ s dehjLm\kLridlv º hLy:dehj\gl^   ¶Y.Z\^-y:^&³kuy:^L¿&³kuy
q\f2y:^oglt*i^ov3Z\m\dlv-hjg2y:^-h«rkLm\r-¿jdlizdlrh s\º hjmui&hjL^okLf\rikEhjf\u]_^omuiiZ\^ri&hji^ º ^ovoikuy²Gt!dlm\voglf s dlm\
iZ\^ º hLy:dehj\gl^  ¿\iZ2hji.d¸r¹p^m\kj¹Ài3h"«^
/




f\rim\kj¹d¸m\voglf s ^iZ\^^owGi3yhÃ^oÂGf2hjidlkLmÈj`   hjm s iZ\^
s ^-y:d º hjidlkLmÈk«³EkLf2y ¡ gli^-yÃhjglLkuy:dliZ2] ]
f\ri2^»2h«r^ s kLm,iZ\dlr£^owGi^om s ^ s ]k s ^og¿.m\kLikLm
iZ\^kuy:dlLdlm2hjgz]k s ^ogÍJiZ\^_½hjm2hjgltGrdlr!hLyS^_h«g¸rk»v-hLyySd¸^ s kLf\i
kLm6iZ\^*hjf\G]^omui^ s ri3hji^
º ^ovoikuy:r   ¶NYWZ\^k º ^-y:Z\^-h s d¸rdlm\rdlLm\d ¡ v-hjmui.hjmGtu¹htrdlm\vo^   dlrkLm\glt s ^ ¡ m\^ s kLmiZ\^rf2yÆ³~hjvo^
kj³\iZ\^kGvo^-hjmN¶7YWZ\^muf2]
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%E\¶EYWZ\^!mGf2]^-y:dlv-hjgvok?rikj³piZ\^_h«g¸?kuy:dliZ2]
¹.kLf\g s dlm\v-y:^-h«r^»GtÁiZ\^r3hL]_^q2y:kLq2kGy:idlkLmÁrdlm\vo^»iZ\d¸rÃvokLrid¸r»ySkLf\LZ\gltËq2ySkLq2kuySidlkLm2hjg.ik




kL\r^-y º hjidlkLmkLq1^-yhjikGyzdlrm\kj¹ri3yh«d¸?Zui:³kuy:¹.hLy s ¶|J³z¹.^¹.kuy"_¹dliZ
iZ\^kuy:dlLdlm2hjgri3h«i^ º ^ovoikuyo¿ ¹.^¹pk?f\g s Z2h º ^ikq\f\glgzk?f\iiZ\^*q2kGy:idlkLm\rkj³iZ\^*x2ÎÙvok s ^
³kuyvoku]q\f\idlm\ s d­yS^ovoiglt   ³·y:kG]   (  ( ( 	   ¿¹dliZÈrku]^»f\m2h º k?d s h«\g¸^y:^ s f\m s hjm\vot
¹dliZniZ\^EdlmGi^ouyh«idlkLm£k«³ziZ\^E]k s ^ogN^oÂuf2h«idlkLm\r-¶f\iiZ\^]*hjdlm»q1kLdlmuidlriZ2h«ipiZ\d¸r¹.kLf\g s
dlm\v-y:^-hjr^»vokLm\rd s ^-yh«\g¸tÁiZ\^voku]q\gl^owudli:tPkj³ÍiZ\^»q2y:kLGyhL]*]dlm\n¹pkGy"¹dliZ\kLf\id¸m\vof2yy:dlm\
y:^-h«g s d ! ^-y:^om\vo^or-¿12kLiZdlmi^-y]$k«³vokLriWh«m s d¸mni^-y] kj³]_^oiZ\k s k?g¸k?LtL¶
  	  
  
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 
Y²¹dlmÁ^owuq1^-y:de]^omGir*hLy:^*f\r^ s ikµhjrr^orrEiZ\^q1^-yÆ³kuy]*hjm\vo^orEh«m s iZ\^Ãv-hjq2hj\dlgldlidl^or£k«³kLf2y
h s h«q\id º ^Erv&Z\^-]^L¶Y.Z\^-y:^&³kuy:^L¿\hy:^&³^-y:^om\vo^
^owuq1^-y:de]^omuidlrq2^-yÆ³kuy]_^ s hjm s iZ\^y:^&³^-y:^om\vo^
ri&hji^4  yS^oi3hjdlm\^ s ik*1^Egehji^-y.vokG]q2hLy:^ s ¹dliZiZ\^ ¡ ^og s rq2y:k s f\vo^ s utÃiZ\^ ¡ g¸i^-yo¶ 1kGy:^
q2y:^ovodlr^ogltL¿hr^oÂuf\^om\vo^*k«³13CÃri3hji^ º ^ovoikuy:r¹hjrEy:^oi3h«d¸m\^ s ^ º ^-yStF< s htGr£J¹Z\dlv&ZµvokGyy:^or 
q1kLm s rik*iZ\^EY²kLq2^ow\ÏLxkLr^od s kLm6YÏ?x   ]^-hjrf2yS^-]^omuir³~y:^oÂuf\^om\vot  .s f2y:dlm\*iZ\^q2^-y:dlk s k«³
]*h?y:v3Z    4EE ikm\k º ^-]
2^-y   4EE ?¶
Y.Z\^zhjrrde]dlgehjidlkLm^owGq2^-ySd­]_^omuirhLy:^q2^-yÆ³kuy]^ s f\rdlm\iZ\^q\r^of s k  ]^-hjrf2yS^-]^omuir2¹Z\dlv&Z
hLyS^^owui3yhjvoi^ s ³~y:ku] iZ\^Ey:^&³^-y:^om\vo^ri&hji^or-¶Y.Z\^   =d¸rhjrrf2]^ s ik!1^EkL\r^-y º ^ s hjvovokuy 




¹dliZËhjm kL\r^-y º hjidlkLm^ º ^-y:tniZ2y:^o^ s htGr-¶£½GkuyÅkLf2ymGf2]^-y:d 
v-hjg.^owGq2^-y:de]^omGir-¿¢¹p^Ãq2y:k s f\vo^ s <]*hjr"?r»Jr^o^½NdlLf2y:^6   ¹d¸iZÈh»i^-]q2kuyhjgzdlmGi^-y º h«gpk«³
< s htGr¹Z\dlv3Z¹.^Ef\r^ s rf\vovo^orrd º ^ogltL¶Y.Z\^-y:^&³kuy:^L¿\iZ\^q1^-y:dlk s kj³zrde]
f\gehji^ s kL\r^-y º hjidlkLm\r
dlr <*<  E s htur¹Z\dlv3Z d¸r s d !^-y:^omGi³¼kGy]iZ\^i3y:f\^q2^-ySd¸k s  E
#
% s htGr   ¶E¾kj¹.^ º ^-yo¿1iZ\dlr
s kG^orm  iz]*h«ii^-yrdlm\vo^i:¹dlm*^owGq2^-y:de]^omGirzhLyS^q2^-yÆ³kuy]_^ s ¶NY.Z\^kL\r^-y º hjidlkLm^-yySkuydlrzrde]
f 
gehji^ s Gt£h s\s dlm\*yhjm s kG]glt*L^om\^-yhji^ s hjf\rrdehjmm\k?d¸r^ikiZ\^rtGmuiZ\^oidlvkL\r^-y º hjid¸k?m\rpk«³




Y.Z\^q2^-yÆ³kuy]hjm\vo^*kj³EhjglgkLf2y ¡ gli^-y:r*dlr*^ º hjglf2hji^ s GtËvokG]q2hLy:dlm\iZ\^»y:^ogehjid º ^y:kGkLi
]^-h«mËrÂGf2hLy:^ C4C     ^-yy:kuy³kuyÅ^-hjv3ZPri3h«i^ º hLy:dehj\gl^L¿dlmÁ^-hjv&Z6gehtL^-y
kuydlmPiZ\^Ã¹Z\kLgl^
s ku]hjdlmkj³iZ\^kGvo^-hjm»]k s ^og¶zY.Z\^ C4C  Pd¸r s ^ ¡ m\^ s h«r
C4C      (   #3    23 ((        (
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½²dlLf2y:^#YNkLq1^ow Ï?xkLr^od s kLmr3hji^oglgldli^*i3yhjv"?r¹dliZ6hjm6kGy:\dli3hjgq2^-y:dlk s kj³*E s htGrEhjm s hjm































½NdlLf2yS^E#.^ogehjid º ^ º hLy:dehjidlkLmÃkj³iZ\^ri3h«i^ º ^ovoikGyzdlmniZ\^Ehjrrde]dlgehjidlkLmq1^-y:dlk s ¶
¹Z\^-yS^ )dlriZ\^!]^-h«mri3hji^k«³iZ\^
r3hL]q\gl^= »hjm s ( / ( s ^om\kLi^oriZ\^E¢f\vogld s dl^om6m\kGy]¶Y.ZGf\riZ\^^-yy:kuydlrÍy:^ogehjid º ^ikiZ\^³·yS^o^  y:f\m^-yy:kuyrdlm\vo^
iZ\^ s ^om\ku]dlm2hjikGypyS^oq2y:^or^omGir.iZ\^
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½GkuyiZ\^Eq2y:^or^omGirif s tL¿1iZ\^ s hji3h
³kuyiZ\^!hjrrde]dlg­h«idlkLm^owuq1^-y:de]^omuirdlrEhjuh«d¸mnrde]
f\g­h«i^ s
\f\i.dlm»hjm*f\m2y:^ogehji^ s ¹htE¹dliZÃiZ\^hj2k º ^rde]Ef\gehjid¸k?mN¶|·m´h ¡ y:riz^owGq2^-y:de]^omGi-¿LiZ\^Í]k s ^og
Z2hjr.1^o^omrq\f\mf\q*³kuy 8 tL^-hLy:r¢³·ySku] 4E %ik4E%
¹dliZÃiZ\^hjde] ik*y:^-hjv&Z£h
ri3hjidlrid¸v-h«g¸glt
ri^-h s t*ri3h«i^k«³]^orkLrv-hjgl^if2yS\f\g¸^om\vo^L¶ $^owGi-¿\hjm\kLiZ\^-y¢dlmui^oGyhjidlkLmÃkj³?*t?^-hLy:rzdlrv-h?yy:dl^ s
kLf\iW³·y:kG]  E% 8 ik4E9E
ik*L^om\^-yh«i^Íh_Z\d¸rikuy:dlv-hjgNr^oÂuf\^om\vo^ = Ókj³z]k s ^ogNy:^-h«g¸d
B-hjid¸k?mN¶zÎ
r^oÂGf\^om\vo^Ek«³ ?"% ri3hji^ º ^ovoikuy:r.¹hjry:^oi3hjdlm\^ s Gt£rikuy:dlm\ri&hji^ º ^ovoikuy^ º ^-y:t>< s htGrik
y:^ s f\vo^iZ\^£v-hjglvof\gehjidlkLmPrdlm\vo^rf\vovo^orrd º ^£ri&hji^or!h?y:^£ÂGf\dli^Ãrde]dlg­h?yo¶ ^ov-hjf\r^ÃiZ\^£ri3hji^
º hLy:dehj\gl^ord¸mL   hLy:^m\kLiEk«³WiZ\^*r3hL]^m2hjif2y:^L¿N¹.^*rZ2h«g¸gdlm6³~hjvoiEhjq\q\glt6h»]
f\glid º hLySd­h«i^
½Èhjm2hjgltGrdlr-¶Ehjv3Zri3hji^ º hLy:dehj\gl^L¿ m2hL]_^og¸t¿  ¿ ¿ 	hjm s   ¿ ¹d¸glg1^!m\kGy]*hjgld
Bo^ s
Gt s d º d s d¸m\dli¹d¸iZiZ\^rq2hjidehjgNh º ^-yh«L^!Jk º ^-y¢iZ\^uy:d s q2k?d¸mGir   kj³dlir º hLy:dehjm\vo^L¶
½NdlLf2y:^¯
q\glkLirziZ\^mGf2]
2^-yk«³WJLglkL2hjg   z½Grhjm s iZ\^q2^-ySvo^omui3h«L^kj³7dlm\^-y:id­h
vokLmGi3hjd 
m\^ s dlmÀiZ\^»r3h?]q\gl^ = ,iZ\^otP^owuq\gehjdlmN¶$½\ySku])iZ\dlr»y:^orf\gli-¿.¹.^nZ2h º ^v3Z\kLr^omÈikËyS^oi3hjdlm
 &  <CnLglkL2hjg½Gr*dlmÈkLf2yhjrrd­]_d¸gehjid¸k?mÁ^owuq1^-y:de]^omuir-¿zhjriZ\dlr£hjv&Z\dl^ º ^ % 8 kj³iZ\^
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f\v&Z»dlm\v-y:^-hjr^ s ³kuyZ\dlLZ\^-y º hjglf\^*k«³
 &-¶YWZ\^ º hjglf\^Ek«³! & ¹hjr.v&Z\kLr^omÃ^-]q\dey:dlv-hjglg¸tnik2^#?  ¶
    D   
 
|·mËkuy s ^-yik»rZ\kj¹iZ\^_³¼^-hjrd¸\dlgldli:t6kj³pk?f2yEh s hjq\id º ^!if\m\d¸m\rv&Z\^-]^*¹.^¹dlglg.q2y:^or^omGiiZ\^
hjrrde]dlg­h«idlkLmVyS^orf\glirkj³iZ2y:^o^Ã^owuq1^-y:de]^omuirEkL\i3h«d¸m\^ s ³~y:ku]iZ\^.  ¡ g¸i^-yE¹d¸iZ:#»Jd  
¡ wG^ s vokuyy:^ovoid¸k?m*2hjrdlr s de]^om\rdlkLm  <Chjm s¡ wG^ s ³¼kuySL^oiidlm\³~hjvoikuy   "
#
%\¿Jdld  ¡ wG^ s
  ? nhjm s¡ wG^ s    
#
%\¿.Jdldld   h s hjq\id º ^  <CÓkuy#? nhjm s h s h«q\id º ^    
#
Ckuy L¶
Y.Z\^dlm\dlidehjg º hjglf\^orkj³7iZ\^dlm\ri3h«mui3h«m\^okLf\rph º ^-yh«L^F6  hjm s iZ\^g¸k?m\!i^-y]Ùh º ^-yhjL^    ¹.^-y:^
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Ç^ ¡ y:riglt s dlrvof\rrEiZ\^£hjrrde]dlgehjidlkLmPy:^orf\glirEk«³WiZ\^_. Ù¡ gli^-yÅ¹dliZËh ¡ wG^ s mGf2]
2^-y
: <Ckj³zy:^oi3h«d¸m\^ s ½GrÍh«m s h ¡ wG^ s ³¼kGy:L^oiidlm\




³~y:ku] ½²dlLf2y:^`ÃiZ2hjiiZ\^.  ¡ gli^-yq1^-yÆ³kuy]r¹.^oglg2kLiZndlmµiZ\^Ef\q\q2^-yh«m s iZ\^
g¸kj¹.^-y
gehtL^-y:r-¶ÎgliZ\k?f\LZiZ\^*q2^-yã³¼kuy]*hjm\vo^orkj³iZ\^£.  h«q\q2^-hLy:rik s ^ouyh s ^rku]_^o¹Z2hjid¸m




































































































Sea Surface Height 
½²dlLf2y:^E` #p º kLglf\idlkLmdlm»ide]^
kj³iZ\^ C4C  V³¼kGy.iZ\^E.  ¡ g¸i^-y.kLm»iZ\^¹Z\kLgl^!]k s ^og
s ku]hjdlmN¿\kLmÃiZ\^£]^-hjmÃkj³iZ\^GC   f\q\q2^-yhjm s iZ\^£]^-h«m£kj³iZ\^GC   glkj¹.^-yzgehtL^-y:r¶
 ÄôGF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K
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iZ\dlm"ÃiZ2h«iiZ\^!]_^-y:d s d¸k?m2hjg º ^oglkGvod¸i:t  dlrm\k?irfGÌÃvod¸^omGiglt¹.^oglg  h«rrde]dlgehji^ s 1^ov-hjf\r^
iZ\^
hjrrde]dlg­h«idlkLm»^-yySkuy.dlrk?m\g¸t»yS^ s f\vo^ s Gtg¸^orriZ2h«mµhZ2hjg ³¶ f\idlidlr¹.kuySiZu¹Z\d¸gl^ikq2kLdlmGi
kLf\iiZ2hji-¿ rdlm\vo^ÃiZ\^ º ^oglkGvod¸i:t ¡ ^og s kj³.iZ\^*i3y:k?q\d¸v-h«gxhjvod ¡ v*kGvo^-hjm6dlr
q2hLy:idlvof\gehLy:glt Bok?m2hjg¿
iZ\^E]_^-y:d s d¸k?m2hjg º ^oglkuvodli:t ¡ ^og s rhLy:^L^om\^-yh«g¸gltL¿\hjm s ^orq1^ovodehjglg¸tiZ\^Íy:^&³^-y:^om\vo^ s¡ ^og s d¸mnkLf2y
^owGq2^-y:de]^omGi*kLmÀ]*hLy:v&Z    4E9E L¿¹.^oglg  hjq\q2y:kuhjv&Z\^ s GtËiZ\^»h º ^-yhjL^Ãkj³iZ\^]^-y:d s dlkLm2hjg
º ^oglkGvodliãtL¶bGdlm\vo^!iZ\d¸rEh º ^-yhjL^r^-y º ^orh«rkLf2yd¸m\dlidehjghjm2hjgltGrdlr-¿1iZ\^Edlm\dlidehjg^-yy:kGyzdlrEhjgey:^-h s t
glkj¹hjm s iZ\^-yS^&³¼kuyS^dli¹.kLf\g s 2^Z2h?y s ik*y:^ s f\vo^dli]
f\v3ZÃ³f2y:iZ\^-y©¶
Çµ^ÃZ2h º ^*q2y:^or^omui^ s iZ\^£y:^orf\glir
kj³kLf2y^owGq2^-ySd­]_^omuirÅ³¼kGyiZ\^£. Ù¡ gli^-yÅd¸mP2k?iZ
iZ\^nf\q\q2^-yhjm s glkI¹.^-ygehtL^-y:r_³¼kuyvoku]q\gl^oi^om\^orr-¶ f\i£¹.^»Z2h º ^m\k?idlvo^ s iZ2hji-¿¢³¼kuy_iZ\^




Y.Z\^-yS^&³¼kuyS^L¿udlmiZ\^r^oÂuf\^ogN¹.^¹dlglg7kLm\gltÃq2y:^or^omGiy:^orf\glirdlmµh«g¸g gehtL^-y:r-¿Gikr3h º ^rq2hjvo^L¶
  ) §¥?¥¨*I§ 5	( zªl¨~§
Y.Z\^6hjrrde]dlg­h«idlkLm y:^orf\g¸irkj³ÍiZ\^µ^owGq2^-ySd­]_^omuir6Jd   ¿EJdld   hjm s Jdldld   q\g¸k?ii^ s dlm½²d¸?f2y:^6
hjm s ½NdlLf2yS^ C  \¿ r^o^-] ik*vokLm ¡ y]Ùk?f2y.iZ\^okuy:tÃkLmniZ\^muf2]
1^-ykj³zz½Grik*1^*y:^oi3hjdlm\^ s ¶
|·m s ^o^ s ¿jd¸m
iZ\^zk?m\^Z2hjm s ¿-k?m\^v-hjmr^o^ziZ2hji iZ\^q2^-yÆ³kuy]hjm\vo^7k«³ iZ\^z.  ¹dliZ 4 <9C.dlr
r^-ySd¸k?f\rglt s ^ouyh s ^ ss f2y:dlm\!iZ\^f\m\ri&hj\gl^q1^-y:dlk s kj³NiZ\^]k s ^og¿ s ^orq\dli^hLkGk s 2^oZ2h º d¸kGy
s f2y:dlm\niZ\^ri3hj\gl^*q1^-y:dlk s h«m s ¿Ndlm6iZ\^kLiZ\^-yZ2h«m s ¿NiZ\^q2^-yã³¼kuy]*hjm\vo^Ek«³piZ\dlr ¡ gli^-yZ2h«r
1^o^om£de]q2y:k º ^ ss f2y:dlm\EiZ\^]k s ^og\d¸m\ri3hj\dlgld¸i:tÃ¹Z\^om£]kGy:^z½GrE   ?    ¹p^-yS^WyS^oi3hjdlm\^ s
\f\i¹p^.kL\r^-y º ^ziZ\^pk?q\q2kLrdli^.q\Z\^om\ku]_^om2hd¸miZ\^.ri3hj\gl^q1^-y:dlk s ¶|iv-h«m£hjglrk2^r^o^omiZ2hji
kLf2yh s hjq\id º ^if\m\dlm\!rv3Z\^-]^or2hjr^ s k?m*iZ\^mGf2]
2^-yk«³²½Grhjm s iZ\^.³¼kGy:L^oiidlm\³~hjvoikuy
uyS^-hjiglt^om\Z2hjm\vo^*iZ\^q1^-yÆ³¼kGy]*hjm\vo^
kj³ziZ\^*.  ¡ gli^-ydlmËhjglgiZ\^*hjrrde]dlg­h«idlkLmq2^-y:dlk s ¶
|·m»q2hLy:id¸vof\gehLy©¿\iZ\^³^-hjrdl\dlg¸dli:tkj³kLf2yh s h«q\id º ^if\m\dlm\*rv&Z\^-]^orkj³iZ\^ s de]^om\rdlkLmnkj³iZ\^





iZ\^ º hjglf\^Ekj³ !h«m s iZ\^ s ^ov-y:^-hjrdlm\ º hjglf\^Ekj³  ¶
   30170102&
Y.Z\^Ã^owGi^om s ^ sË hjge]*hjm  ¡ g¸i^-yEdlrkLm\^*k«³WiZ\^£]*h-{kuyikGkLgik»h«rrde]dlgehji^ s hji3hÃdlmuik
kGvo^-hjm»]k s ^oglr-¶¾kj¹.^ º ^-yo¿?d¸irpde]q\gl^-]^omGi3hjid¸k?m£dlmµyS^-hjgld¸ridlvkuvo^-hjm]k s ^oglrdlrm\kLi.q2kLrrdl\g¸^
1^ov-hjf\r^kj³dlirq2y:k?Z\d¸\dlid º ^vok?ri-¶nÎrq2y:kLq1kLr^ s ut    =?§o¨¥jªe¬,®°©±ã¿iZ\^£f\r^kj³h
Jgldlm\^-hLy   yS^ s f\voidlkLmkLq2^-yh«ikuyo¿\¹Z\d¸v&Z6y:^ogehji^oriZ\^ri3hji^ º ^ovoikGy.kj³ziZ\^rtGri^-]ÄikhÃr3]*hjglg





































































































½²dlLf2y:^#* º k?g¸f\id¸k?m6dlmËide]^Ãkj³iZ\^ C4C  É³¼kuyiZ\^´.  ¡ g¸i^-yE¹d¸iZËhjm s ¹dliZ\kLf\i
h s h«q\i3hjidlkLmÃkj³7iZ\^³kuy:?^oiidlm\³~hjvoikuy.hjm s iZ\^ s de]^om\rdlkLmnkj³iZ\^ÍyS^ s f\vo^ s ri3h«i^rq2hjvo^L¶
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K
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½²dlLf2y:^  #7 º kLglf\idlkLmdlmEide]^kj³2iZ\^³¼kuySL^oiidlm\³·h«voikuy s dehL]kLm s gldlm\^   ikrZ\kj¹6dlir7yS^og­h«idlkLm
¹dliZÃiZ\^y:^ogehjid º ^ º hLy:dehjidlkLmkj³NiZ\^ri3hji^ º ^ovoikGyJiZ\^vof2y º ^dlm½NdlLf2y:^
dlrWyS^oq2y:k s f\vo^ s d¸m
rk?g¸d s g¸dlm\^L¿ y:^orv-hjgl^ s Gt´h!³·hjvoikuykj³     ¶
kj³iZ\^ Ð¡ gli^-yo¶.Y.Z\^Ey:^orf\glidlm\Ãrde]q\gld ¡ ^ sÊ h«g­]hjm ¡ gli^-y:rZ2h º ^r^o^omnik2^
^!^ovoid º ^
d¸m
hjrrde]dlg­h«idlm\ s hji&hdlmuik*kuvo^-h«m\d¸v]k s ^og¸r
®°¯G¿2G¿2G¿2\¿ -©±ã¶
|m*iZ\^v-hjr^.kj³iZ\^. ,¡ gli^-y¢kj³p¤z¥j¦2§§©¨¥jªe¬.® ¯o±:¿L¹Z\^-y:^.iZ\^y:^ s f\vo^ s ri3hji^.rq2h«vo^dlr
kL\i&hjdlm\^ s iZ2ySkLf\LZ£hjm s z½Phjm2hjgltGrdlr-¿LdliZ2h«rz2^o^omm\k?idlvo^ s iZ2h«izdlm\v-y:^-hjrdlm\*iZ\^mGf2]
2^-y
kj³7y:^oi&hjdlm\^ s ½Gr s kG^orzm\k?iphjgl¹hturde]q2y:k º ^.iZ\^ ¡ gli^-yq1^-yÆ³kuy]*hjm\vo^L¶²Ç^rq1^ovof\gehji^iZ2hji
iZ\dlrvoku]^or³~y:ku]ÐiZ\^.³~hjvoi7iZ2hjiiZ\^z½n2hjrdlrd¸rkLm\glt»hji2^ori   k?q\ide]*hjgGd¸mÃide]^h º ^-yhj?^
r^om\r^L¶EÇ^£hjglrkdlmGi3y:k s f\vo^*h*m\^o¹$h s h«q\id º ^Erv&Z\^-]^ikÃif\m\^iZ\^muf2]
1^-y(*kj³pyS^oi3hjdlm\^ s
½Gr_h«vovokuy s dlm\»ikiZ\^£]k s ^ogzri3h«i^L¶£½GkLglglkj¹dlm\  j¨~§B¨§o¨¥jªe¬®eLj¿zo±:¿NkLf2yÅg¸kj¹ vokLri
rv&Z\^-]^Ãrde]q\gltËdlmÁLd º dlm\ ÓkLm\^Ãkj³iã¹.k º hjglf\^or*hjvovokuy s dlm\ikniZ\^´yS^og­h«id º ^´]hjLm\dlif s ^or
kj³iZ\^dlm\ri3h«mui3h«m\^okLf\r!hjm s glkLm\  i^-y]#q2y:^ s dlvoidlkLmÁ^-yy:kGy:r-¶ $kLi^ÃiZ2hjiiZ\^ º hjglf\^»kj³iZ\^
³kuy:L^oiidlm\E³~hjvoikGyzZ2h«r2^o^om6hjglrk£h s hjq\i^ s dlm»kLf2yh s hjq\id º ^E.  ¡ gli^-yhjrq2ySkLq2kLr^ s d¸m
 j¨~§J¨p§©¨p¥jªe¬.®úLj¿±ã¶
Y.Z\^.r^-y:dl^orkj³i:¹dlm^owGq2^-y:de]^omGir¹Z\dlv&Z*¹.^zZ2h º ^.vokLm s f\voi^ s ikEhjrr^orriZ\^³¼^-hjrd¸\dlgldlidl^or
kj³NkLf2y¢m\^o¹ h s h«q\id º ^p À¡ gli^-yhjm s ik
^ º hjglf2hji^dlirzq1^-yÆ³¼kGy]*hjm\vo^.vokLm ¡ y] kLf2yiZ\^okuySt
kLmniZ\^ º hjglf\^kj³ *ik*2^vokLm\rd s ^-y:^ s ¶ 1Ókuy:^ok º ^-yo¿Gdlivogl^-hLy:gltrZ\kj¹riZ\^
³^-hjrdl\dlgld¸i:tnkj³zkLf2y
h s h«q\id º ^*if\m\dlm\»rv3Z\^-]^or
dlmËri&hj\dlg¸d





½²dlLf2y:^<C# 1nhjq\rzkj³NkGvo^-hjm º ^oglkGvodliãtkLm*voi 3    Edlm*iZ\^f\q\q2^-y]k?riJgl^&³¼i   hjm s iZ\^  8  
ySd¸?Zui   gehtL^-y:r,#³·ySku]iZ\^p  ¡ gli^-y£¼ikLq   ³·y:kG]iZ\^£y:^&³^-y:^om\vo^µ]_d s\s gl^   hjm s ³~y:ku]
iZ\^Eh s hjq\id º ^E. Ð¡ gli^-yE¼2kLiiku]   ¶
 ÄôGFHIJK
L  3¬ j¨~§J¨p¥«¦E¬¬ ) ¥
½²dlLf2y:^£#"1nhjq\rkj³zr^-hi^-]q1^-yhjif2yS^kLmµvoiG3    E *dlm6iZ\^
f\q\q2^-y]_kLri*Jgl^&³¼i   hjm s iZ\^
 8   ySd¸?Zui   geh-t?^-y:r$#Å³·y:kG]'iZ\^.  ¡ g¸i^-y´¼ikLq   ³~y:ku]iZ\^´y:^&³^-y:^om\vo^6]d s\s gl^   hjm s





iZ\^f\m\ri3hj\gl^q2^-y:dlk s kj³iZ\^E]k s ^og7hjm s hjglrk*dlm s ^oi^ovoid¸m\rf\v3Zq1^-y:dlk s r¶
Y.Z\^!y:^orf\g¸irkL\i&hjdlm\^ s rk³~hLyhLy:^ÂGf\dli^E^om\vokLf2yhjLdlm\´h«m s rf\L?^ori.ik£^ow\hL]dlm\^
kLiZ\^-y
hjrq2^ovoirkj³iZ\^z½ hjm2hjglturd¸r¶V|·m s ^o^ s ¿zrd¸m\vo^iZ\^g¸kGv-hjg º h?y:dehj\dlg¸dli:tPd¸ry:^oq2y:^or^omui^ s ut
iZ\^gehjriW½Gr-¿\dli¹.kLf\g s 2^¹dlr^-y.ik!glde]dliiZ\^rq2hjidehjgyhjm\L^kj³7iZ\^or^E½Grrdlm\vo^glkuv-h«g
q\Z\^om\ku]_^om2hkLm\gltkuvovof2yE:glkuv-hjglglt G3¶ÎmÃhjgli^-y:m2hjid º ^Z2hjr2^o^omhjgey:^-h s tq2y:kLq1kLr^ s Gt  j¨~§B¨
§©¨Í¥jªe¬Ã®e?±z¹Z\d¸v&Z6Z2h º ^dlmui&y:k s f\vo^ s iZ\^LglkL2hjg  glkuv-hjgz½Gr´JkGy]dlwG^ s2  hjm2h«g¸tGrdlr-¶*bGf\v&Z
hjm2h«g¸tGrdlrvokLm\rdlrirdlmÁhjq\q\gltudlm\6hr^-y:dl^orEkj³dlm s ^oq2^om s ^omGi£z½Àhjm2h«g¸tGrdlrdlmËiZ\^ s d ! ^-y:^omGi
rf\ s ku]*hjdlm\rkj³iZ\^E]k s ^ogNkLmiZ\^Ey:^ord s f\^
kj³iZ\^Eri&hji^or.dlm»iZ\^rq2h«vo^EL^om\^-yh«i^ s GtÃiZ\^
Jvogehjrrdlv-hjg   ½Gr-¶ÁÎ'q2y:ku]_d¸rd¸m\ d s ^-hÊ¹pk?f\g s 1^»ik f\r^kLf2y*h s h«q\id º ^£rv3Z\^-]^k?mÁiZ\^
mGf2]
2^-y
kj³z½Gr*ik»2^»yS^oi3hjdlm\^ s dlmPkuy s ^-y
iknif\m\^£iZ\^£mGf2]
2^-yk«³glkuv-hjg½Gr!ik»2^




Î¶7:- CL   #}^ordlLmkj³iZ\^ (" Î L^om\^-yhjg vodey:vof\gehjidlkLm]k s ^og¼¶$f2]^-y:dlv-hjg
dlmGi^ouyh«idlkLm£k«³7¹.^-hjiZ\^-yzh«m s vog¸de]*h«i^L¶ Å§ ¨~¬A 92µ§o¨~§jª  	j¿ m\d º ^-y:rd¸i:t*k«³ h«g¸d ³kuy 
m\deh\¿'	*Ò 0  ¿N?
q\qN¶
® ± gehjm"j^¶hjm s x¶}^og¸^ovoglf\r^ËS-LL¯   #zhLy:dehj\dlgldliãtPkj³iZ\^Ãi3y:kLq\dlv-hjgÎigehjmGidlv*kGvo^-hjm
rd­]
f\gehji^ s ut*h?^om\^-yhjgGvod­ySvof\g­h«idlkLm´]_k s ^og\¹dliZiã¹.k s d !^-y:^omGi]dlwu^ s gehtL^-yq\ZGturd¸vor¶
G¬()=	$%o¬  3§&¥j¦  =¬ú¿ "  ¿ -¯?¯  -¯LL ¶
® ¯± hjm\^ 16¶ Î!¶e¿?Î!¶  hjq\gehjmN¿uÅ¶ $E¶1Ódlg¸gl^-yo¿ ¶GY7h«m\2¿u¶  ¶L¾hjv"«^-y:ih«m s Î!¶ 2¶ f\r3hjgehjvov&Z\d
S-L   #1»hjq\q\dlm\Ei&y:kLq\dlv-hjg\xhjvod ¡ vr^-hgl^ º ^og# s hji3hh«rrde]dlgehjidlkLm º dehEhy:^ s f\vo^ s ri3hji^
 h«g­]hjm ¡ gli^-yo¶ G¬A.§)=	$%o¬ 5W§%o¬e¿2×'/    ¿1m\k2¶  \¿LLL   $C\¶
® `j± WkLZ\mËb ¶°¶hjm s ¶NYNk?g s dlm\Á:-L   #.Îq\q2ySkIwGde]*hji^  hjge]*hjm ¡ gli^-ySr³¼kuyri3hj\gl^*hjm s
f\m\ri3hj\gl^ s tum2h?]dlvor-¶ G¬ 2µ§o¨~§=¬ $¬ u¥ ¥j¦\¿ 	 ¿ L¯  C?\¶
® ±Å}^o^}¶°x¶:-LL   #£bGde]q\gld ¡ v-hjidlkLmÀkj³iZ\^  hjge]*hjm ¡ gli^-y
³kuy*]^oi^okGy:kLglkLLdlv-hjg s hji3h
h«rrde]dlgehjidlkLmN¶
7\¥&¨~¬ u¬ 57	L¬@2µ§©¨~§o¬ $¬e¿1× / 
 ¿1¯L  ¯L«`2¶
®±Å}^1^otx7¶:-?C   #}hji3h_Îrrd­]_d¸gehjid¸k?mµhjiiZ\^!vo^-h«m\d¸v1Ó^orkLrv-hjgl^#.Î$.^ º dl^o¹E¶ u¬
2µ§©¨~¬ ,-¬ u¥2¥j¦		 +I¿2`1-  `uC ¶
® C±Å º ^om\r^om  ¶z:-LL   #rdlm\£iZ\^
^owui^om s ^ sÊ h«g­]hjm ¡ gli^-y¹dliZµhÃ]
f\glidlg­htL^-yÂGf2hjrd 
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